Cryptosporidium is an important gut microbe whose contributions towards infant and 34 immunocompromise patient mortality rates are steadily increasing. Current techniques for 35 diagnosing, curing or simply understanding the biology of the parasite are few and far between, 36 relying on a combination of in-silico predictions modelled on a varied and unique group of 37 organisms and medical reports. The development of an in-vitro culture system, using COLO-38 680N cells, has provided the Cryptosporidium community with the opportunity to expand its 39 toolkit for investigating this disease. One area in particular that is sorely overlooked is the 40 cells as host cells (Morada et al. 2016, Muller and Hemphill 2013) . A recent study identified 80 that infections of COLO-680N cell cultures produced a longer term and higher production 81 volume culture of the parasite compared to previously existing in-vitro cultures (Miller et al. 82 2017). These advances have allowed higher in depth microscopy-based studies and even 83 promise to provide a solution to developing a genetic engineering platform for the parasite. 84 However, beyond microscopy and localisation studies, the knowledgebase of the host parasite 85 interaction remains largely undeveloped (Manjunatha, et al. 2015 , Sponseller et al. 2014 Striepen 2013, Wilhelm and Yarovinsky 2014).
veterinary administration authorities with regards to the animal experiments. 140 Sample preparation for NMR 141 Animal samples were retrieved from the contents of the ileum and surrounding intestinal 142 structure by dissecting out the area of interest and washing through with three ml 100% ethanol 143 at room temperature via syringe inserted into the opening, collecting the wash through. 144 Collected samples were then centrifuged for three minutes at 10,000 g, the supernatant 145 discarded and the pellet weights recorded. The samples were then suspended by vortex in two 146 ml of 75 % ethanol then transferred to a new tube and an additional five ml of 75% ethanol 147 added. 148 Two ml of two mm diameter glass beads were added to the samples and agitated by vortex for 149 30 seconds before incubating the samples for three minutes at 80°C. The samples were vortexed 150 for a further 30 seconds or until the sample was completely homogenised. Tissue culture 151 samples were collected by draining the media, adding six ml of ethanol at 80°C to the culture 152 flask and scraping the cells off the surface by cell scraper, decanting the mixture of lysed cells 153 into 15 ml polyethylene tubes. 154 The samples were then decanted into two ml tubes, retaining the glass beads in the falcon tubes. 155 The beads were washed with an additional two ml of 80°C, 75% ethanol and again the liquid 156 was decanted into sterile two ml tubes, retaining the glass beads in the tube. 157 Cell debris and general detritus were removed from the samples by centrifugation at 16,000 g 158 for 10 minutes and the supernatant transferred to new, sterile two ml microcentrifuge tubes. 159 The samples were then dried via Rotorvac overnight at 40°C, suspended in 330 µl double 160 distilled water and centrifuged at 2,500 g for 10 minutes. The supernatant for the samples were 
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Samples from both control and infected mice were taken at ten days post infection.
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The spectra produced by the NMR showed clear distinctions between the infected and 214 uninfected mice, as well as distinctions between the different strains of infections (Figure 2a) . 215 Several metabolites were readily distinguishable prior to the metabolomics analyses, including (Figure 4) . 285 Of particular importance is the degree to which these results, both from the in-vitro and in-vivo, 286 agree with the previous literature. Our study also demonstrates that metabolic compounds L- In addition to the amino acid biosynthesis pathways, it is also apparent that taurine synthesis is 312 also implicated in the metabolic profile of the disease as shown in the presented analyses; host. This suggests that more ATP is being produced than the oxidative capacity of the host 336 mitochondria can maintain, producing a net increase in lactate as the oxygen debt increases. The abundant presence of Cryptosporidium (arrows) indicates that the infection has been 574 successful; and that the animal is producing oocysts. 
Figure legends

